Introduction
Coronary artery bypass grafting (CABG) and percutaneous transluminal coronary angioplasty (PTCA) have both been shown to be safe and effective in the treatment of coronary artery disease. A number of randomized studies have been conducted during the last decade to compare the two methods in terms of revascularization both in one-vessel and multivessel disease. In the first year's results of the Coronary Angioplasty versus Bypass Revascularisation Investigation (CABRI), a multinational, multicentre, randomized European trial, comparing the strategies in patients with symptomatic multivessel coronary artery disease, no significant difference in death or non-fatal myocardial infarction were found at 1-year follow-up. Patients randomized to PTCA, however, required significantly more reinterventions (RR=5·23), took more medicine (RR=1·30) and were more likely to have clinically significant angina (RR=1·54) [1] . Nine randomized Revision submitted 20 July 1998, and accepted 22 July 1998.
Correspondence: Peter Währborg, Division of Cardiology, Sahlgrenska University Hospital, S-413 45 Gö teborg, Sweden. studies comparing CABG and PTCA have delivered consistent results, showing no significant differences in mortality between the methods, either in single or multivessel coronary artery disease [2] [3] [4] . An important outcome measure after intervention is the patient's subjective appraisal of the intervention. In the Randomized Intervention Treatment of Angina Trial (RITA), quality of life was studied according to the Nottingham Health Profile [5] . A marked improvement in quality of life was found after intervention with both methods. Furthermore, a close link between angina grade and quality of life was described. It was concluded that both intervention procedures produced similar benefits in quality of life over several years.
The Bypass Angioplasty Revascularisation Investigation (BARI) studied functional status (Duke Activity Status) and emotional health (RAND Mental Health Inventory) in a randomized study comparing angioplasty and bypass surgery [6] . The improvement in functional status among the patients undergoing bypass surgery was significantly greater than among those undergoing angioplasty after 1 year, but the difference had diminished after 4 years. No difference in emotional health was found throughout the follow-up. Results from the CABRI substudy on quality of life at 1 year follow-up are presented in this report.
Methods

Study design
CABRI is a multicentre, randomized, open comparison of patients assigned to either PTCA or CABG. Patients were recruited from 26 high volume European hospitals over a 53 month period starting in July 1988. Ethical approval was obtained at each individual centre.
The study design and major findings of the CABRI trial have been reported previously [1] . In brief, patients with angiographically proven multivessel coronary artery disease were eligible for randomization. Patients with left main coronary disease and severe triple disease, i.e. defined as the 'last remaining vessel', equivalent to two occluded main epicardial vessels, were excluded. Left ventricular ejection fraction had to be above 0·35. Patients with overt cardiac failure, recent myocardial infarction (c10 days), a recent cerebrovascular event or previous CABG or PTCA, severe concomitant cardiac disease as well as other diseases affecting short-term survival were excluded. Patients had to be under 76 years of age.
Patients
Participation in the quality of life substudy was optional for the participating centres and their patients. Seven out of 26 centres (see appendix) participated in the study, and of the participating centres, 494 patients were included in the main Study. One hundred and fifty-four patients completed the substudy quality of life questionnaires, that is 31·1% of the patients in the participating centres and 14·6% of the total patients in the main study. To ensure similarity between the substudy group and the patient population in the main study, baseline characteristics of the patients at the time of randomization were compared. This comparison showed no significant difference between the groups, apart from a higher prevalence of peripheral vascular disease in the patients without quality of life assessment (P=0·005). There was no difference between the CABG and the PTCA groups in terms of quality of life assessment, apart from a more frequent history of hyperlipidaemia in the CABG group (P=0·05).
Initial and subsequent revascularization procedures in the group who completed the quality of life questionnaire were similar to that of the main study [1] . During the study period, the number of cross-overs from one procedure to another was low. Of the 98·6% who had an initial CABG, 97·3% underwent this initial procedure only. Only one patient had a subsequent PTCA. In the group randomized to PTCA, 98·8% had an initial PTCA and 56·2% had this procedure only. Thirty percent had a subsequent PTCA and 16·2% had a subsequent CABG.
Quality of life assessment
Perceived health status was assessed at baseline and 1 year after revascularization by means of the Nottingham Health Profile [7] and a set of 12 separate questions (see appendix 2). The Nottingham Health Profile is a self-administered two-part questionnaire. Part 1 includes 38 statements grouped into six dimensions: energy (three statements), pain (eight), emotional reactions (nine), sleep (five), social isolation (five) and physical mobility (eight). Part 2 of the Nottingham Health Profile deals with seven aspects of daily life: work, ability to perform tasks in the home, social life, home relationships, sex life, hobbies, and holidays. The statements in Parts 1 and 2 indicate problems perceived by the responder who indicates such by a 'yes' response. No problem is indicated by a 'no' response. Scores are calculated by summing the number of yes responses; the higher the score, the greater the impairment of health. The scores can be adjusted with an optional weighting system [8] ; this adjustment was conducted in this study.
The final 12 questions were chosen to reflect different areas of possible concern after a revascularization procedure, such as physical capacity, personality, and dysphoric mood. These questions do not represent a standardized instrument but rather individual questions of interest. The respondent was given three optional responses: correct, question mark and not correct. Changes in response from 'correct' to 'not correct' or in the opposite direction are presented.
Statistical analysis
Differences in baseline characteristics were tested using Fisher's exact test for dichotomous variables and the Mann-Whitney U test for ordered/continuous variables. Differences in the 1-year follow-up result between the groups were tested using Spearman's partial rank-order correlation for Nottingham Health Profile Part 1 and the sign test for the other items. Correlation between angina class and Nottingham Health Profile Part 1 Total score were tested using Spearman's rank-order statistic. All P-values are two-tailed and regarded significant if below 0·01.
Results
Change in quality of life after revascularization
As shown in Table 1 , there is a marked improvement in the quality of life total score and in the six dimensions of the Nottingham Health Profile Part 1 for both groups as compared with baseline. The change in score is not significant for sleep in the PTCA group or for social isolation in the CABG group. As shown in Table 2 , there is a marked improvement in quality of life in Part 2 of the Nottingham Health Profile. The improvement concerning family, social and sexual life was not significant in any of the groups. In Table 3 'correct' vs 'incorrect' responses were aggregated. It is noteworthy that in both groups general well-being (item 12) is significantly improved. The quality of life found in both groups at 1-year follow-up was in all Nottingham Health Profile dimensions similar to that found in the RITA study [5] and close to Nottingham Health Profile scores in a normal age-matched group [7, 8] .
Comparison between PTCA and CABG
As shown in Tables 1-3 , in the two revascularization procedures there are no significant differences in change or change scores. In Part 1 of the Nottingham Health Profile trend in energy between the groups favours CABG. This trend is also present in item 1 in the 12 extra questions, as shown in Table 3 , and is indicative of a possible difference between the procedures concerning energy. 
6·0 20·5 P=0·007 0·49 *P-value for change from baseline. **P-value for difference between CABG and PTCA groups, adjusted for baseline value. *P-value for change from baseline. **P-value for difference between CABG and PTCA groups at one year follow-up, adjusted for baseline value.
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Sex differences in quality of life after revascularization
As shown in Table 4 , there were considerably more men (n=124) then women (n=30) in this study. When adjusted for baseline differences, no significant difference in improvement of health-related quality of life, of PTCA or CABG was found between the sexes.
At baseline, there were significant differences between men and women. Seventy-seven percent of women reported perceived health-related problems in terms of household chores vs only 40% of men (P= <0·001). The opposite was found concerning sex life: 42% of the men reported health-related problems, whereas only 7% of the women perceived such problems (P= <0·001). Otherwise no differences in the Nottingham Health Profile were found at baseline. Change from baseline to followup, in Part 2 of the Nottingham Health Profile are shown as a percentage in Table 4 .
Quality of life improvement in relation to degree of angina
Total score and change score in Part 1 of the Nottingham Health Profile, in relation to degree of angina, is shown in Table 5 . We could not confirm that the higher angina score the greater is the perceived impairment of health, as suggested in the RITA study [5] . No significant correlation (P=0·20) was found between change in score and angina class when adjusted for *P-value for change from baseline. **P-value for difference between CABG and PTCA groups at one year follow-up, adjusted for baseline value. 
Discussion
In the CABRI trial, no significant difference in terms of mortality or non-fatal myocardial infarction [1] was found between bypass surgery and angioplasty at 1 year follow-up. Since the number of re-interventions, degree of drug consumption, and prevalence of angina at 1 year favours bypass surgery, it could have been assumed that the bypass group had a better health-related quality of life. This was not the case in this substudy, however. Both interventions are shown to improve health-related quality of life, even though the data show a trend suggestive of a possible difference concerning energy ('everything is an effort, I'm tired all the time, I soon run out of energy, I used to be able to do a lot more work'). This trend might be due to the fact that the CABRI protocol permitted incomplete revascularization in the PTCA arm and did not exclude patients with totally occluded vessels.
In all aspects of the Nottingham Health Profile, both strategies improve health-related quality of life similarly. In neither of the groups, however, was there any significant improvement in health-related quality of life, in terms of social, family or sex life, or as regards sleep for the PTCA group, and social relations for the CABG group. A trend towards improvement was found in men as regards sexual functioning, but no difference was present between the bypass and the angioplasty groups when adjusted for baseline values.
The findings in this study are generally coherent with the findings in the RITA Trial [5] . We also found little difference between the two alternative treatment strategies. In the RITA trial, however, it was concluded that the higher the angina grade, the greater the negative impact on health-related quality of life. This was not the case in this trial. We have shown that there was a similar and significant improvement in Nottingham Health Profile change score in Canadian Classification Score classes 2-4.
A crucial point in a study of this kind is the instrument used. In this study, it was decided to use the Nottingham Health Profile because it was easy to implement, well known and used earlier in cardiac studies. The Nottingham Health Profile has not been developed for this group of patients and it is not disease specific. This might have affected the sensitivity of this study, but there was no well known disease-specific quality of life instrument at the time the study was planned. Given the results of this study, there is no reason to believe that there would have been a drastic change in the general conclusions with another instrument.
It should also be noticed that some 3-12% of the patients reported a deterioration in Part 2 of the Nottingham Health Profile. Results presented are given as statistical changes for the whole group. In a minority of the cases, quality of life might have deteriorated.
In conclusion, this study has shown that there is no general difference in health-related quality of life 1 year after bypass surgery or angioplasty. However, data presented are suggestive of a more favourable outcome in degree of perceived energy in the bypass group. CCS=Canadian classification score. *P-value for change from baseline.
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